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ABSTRACT 

A group of 2,594 employers identified as having hired 
a new employee prior to 1981 served as the population for a study of 
the provision and outcomes of on-the-job training of new employees. 
Respondents were asked how much time the new employees had spent on 
four types of training activities during their first 3 months of 
employment. A simple theory of training investment was constructed, 
and a multivariate analysis of the determinants of training 
investment was offered. Training effectiveness was analyzed in 
relation to training provider, establishment size, and generality of 
training. On average, new employees spent 47.3 hours watching others, 
10.7 hours in formal training programs, 51 hours receiving informal 
training by management, and 24.2 hours receiving informal training by 
coworkers. Training resulted in substantial increases in workers' 
productivity during their first year on the job. Informal training by 
coworkers and training by watching others had higher benefit/cost 
ratios than informal training by management. The benefit/cost ratio 
for formal training depended on how the model was specified; however, 
the marginal rates of return to training appeared to be quite high. 
Highly general training had a larger effect on wage growth than 
specific training. (Contains 32 tables, 32 references.) (MN) 
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If the Gennans had any secret weapon in die po«.l973 economic difficuities« it is die technical 
competence of their work force, which is in turn die prodwt of dieir apptemiceshtp system. 
-Umpiechc and Hayes, 1982, p.l39. 

I diink dut die Japanese education system is not very fOod...employer tnining is much more 
^^^^^^ -Yutaka Kosat, Piesidcni, Japw Center for Economic Research, 1989 

The hean of diis new [flexible] manufacturing landscape is die managemem of manuf^Kmiring 
projects: selecting dietn, creating te&ms to work on diem, and managing workers* intellectual 
dcvetepmem. -Ramchandraiv Jaikumar, 1986, p. 75. 

A growing number of commentaton aie pointing to employer s poniored training as a critical ingredient in 
a nation's competitiveness. American employers appear to devote less time and lesouiccs to die tiaining of entry 
level bkie collar, clerk:al and service employees dian employers in Germany and Japan (Limpiecht and Hayes 
1982, Mincer and Higucht 1988, Xoike 1984, Noll et al 1984, WiederhoU-Fntz 1985). In die 1983 Current 
Populadoo Survey, only 33 penxnt of workers widi 1 to 5 yean of tenure reported having received sWU 
impfovemcot tnining from dieir currem employer (Hollenbeck and Wilkie 1985). Analyzing 1982 NLS-Youdi 
data. Parsons (1984) lepom dw only 34 to 40 peicetit of die young workers in clerical, operadve, service and 
laborer jobf reported diat it was "very tme" due -rfie skilU II am] learning wouU be valuable in getting a better 
job.- The payoff to yetting jobs which offier training appear to be very high, however. In Parson's snidy, 
having a high learning job radier dian a no learning job in 1979 increased a male youdi*s 1982 wage rate by 13.7 
percent While die 1980 job had no such effect, the 1981 job ntsed wages by 72 percem when it was a high 
learning job rMher dian a no learning job. 

Iftfiepayoffitosudi jobs are so subttantiaU why aren*t such jobs more comnwn? If one were to put diis 
questkxi to an employer, he woukl poim to die high turnover rates of youdi as die primary reason why he cannoc 
afford to train new e.iiployees more intensely. Fbr American workers widi less dian one year of tenure, die 
probabUity of a r^^^parsckMi in die next 12 mondis is 59 percent. Since comparably defmed turnover is only 20 
percem in die United Kingckxn and 24 percem in Japan, nacior!*< differences in timiover could be a major reason 
for die low levels of training invcstmem in die US, if the employer's explanadon is right (OECO, 1984, Table 33 
and 34). 

The dieory of on-die-job training says, however, diat if training is general, turnover propensities should not 
maoer. Tlie worker pays die full costs of die training and reaps die fuU benefits whether or not diere is 
subaequent nmiover, so die decision to undertake training $hoM be independent of prospective nimover. The 
problem widi die prediction diat workcn pay all of the co«b of general tnkiing is duK malyaes of large 
ieptuc4iiaUve data sets generally fail to confirm it In Panon's (1985, table 7.6) study, when a youdi reported 
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that it was **very tnie** thai "the sldlU [I imj touning would be viltiible in fetting a better job**, his job paid on 
average 2.4 to 14 percem maa than when the above x t at cmenc was **noc at all tnie** even with an exttnsive set 
of conoob for schooling and academic achievement included in the modd. Bishop and Kang (1988) have 
conducted another test of diis hypothesis in the 1984 follow up of the High School and Beyond aenion by 
legRssing the log of the deflated saiting wafe of the cunent or moat icoent job on indicason of the lecespc of 
employer sponsoicd tnumng. Heie again« the jobe offering some ttainii^ rvher than none or whidi offer greater 
amounts of training paid hiltaa staffing wage met even when a whole anay of human capital charactetisdcs were 
controlled. For fiemales the positive effiea of teoeiving training on the starting wage was statistically significant 
Adding dummies for occupation and indunry did not change die results appeeciabty. 

It could be aiyied* however, that theae findings do not constitute a dedstve refutation of the ptoposition 
diat woftos pay all of the costs of general training. Hiring decision makcis are probably better at assessing the 
ability of job candidates Uian cc o nometr ic iw who are limited to die infoimaiion in die NLS or HSB data file. 
The positive association between wages and training ariitcs, it could be aigoed, because workers who are highly 
able (in ways not observed by die analyst) are bodt paid more and also recniited for jobs diat require larfe 
amounts of training. 

Unobserved hegrogmt ity no doubt contributes to die positive association between training and starting 
wage rates, but to tra nsfo m i a large negative stnictural relationship into a statTSt;cal]) significant positive 
relationships just described, sotting of more able job applicants into high training jobs wouU have to be very 
powerful Meal If such a aelectkm process were operating, access to training should depend on ability factors 
diat are visible to die analyst as well as on fKtora diat are not visible to die analyst Yet modeU estimated by 
Parsons and by Bishop and Kang fUled to fuid large efFiects of ability proxies such as test scores, grvles, and 
being a disciplined student on die probability of receiving training. 

One possible explanation of dieae anomalous findings is diat die training is specific and die employer is 
financing all of its costs. But standard models of die sharing of die cosu of specific training do not predkx diat 
employeis pay all of its costs and some of die new revisionist dieories-Salop and Salop's (1976) adverse selection 
dieofy**predia diat ^mpk>yen pay none of the costs of specific training. A specific training explanation of die 
dieae findin^^ is particuiariy perplexing when to alt outwanl appearances die training is largely general 

Empirical tests of die dieory of on-die-job training have been severely hampered by die absence of data 
on die key dieoivtical constructs of die dieory*-general training, specific training and productivity growth. Daa 
on wage growdi and turnover have been used to test various proposhions of die dieoiy, but definitive results have 
been ehistve because die large number of unobrervables result in diere bemg at leatt two explanations for any 
given 3ct of p h en o m e n a (Garen, 1987). I hope in diis paper to overcome some of die limitations of previous 
reaeaich by analyzing die flm large-scale data set to canain measures of dte time devoted to training activities 
during die fim dnte mondis on die job, who does die training, die generality of training and die productivity of 
die employees bodi during and after die receipt of training. 

The paper is or ga n ize d as follows. The fimt section describes how die dau has been collected and how 
the measures of worker productivky and of time devoted to new hire truning were constructed. Sec;ion 2 presents 
tabulations of diis data by occupation, establishment sf«, industry, previous relevam work experience, age and 
educarion. Section 3 contains a very shnple dieory of trainmg investment and dien offen a multivariate analysis 
of die determinants of training investment Section 4 anatyr^ die efta of training on produaivity gnxwdi of new 
hires focusing on how the impacts of trsuiing depend on who provides the training, the sixe of the establishment 
and die generality of die training. Seaion 5 examines the effea of training on wage growdi during die first 2 
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ytm on the job md then computet these wage rate cfTeco with the productivity effects estimated in section 4. 
Section 6 examines the effea of training on turnover and promotions. The paper concludes with a summary of 
the major findings and a discussion of how the findings may illuminate the causes of the lower leveU of on- 
the-job tiaining for new hires in the US than in Cernuny and Japan. 

L DATA ON TRAINING AND PRODUCTIVITY GROWTH 

The analysis is based on data from a survey of 3,412 employers sponsored by the National Institute on 
Education (NIE) and the National Omer for Reseaich in Vocational Education (NCRVl^ conducted between 
Fcbroaiy and June 1982, The survey was the second wave of a iwo-wavc longitudinal survey of employea 
selected geographic areas across the counity. The fina wave was funded by the U,S, Department of Labor to 
collect data on area labor mattet effects of the Employment Oppoctunity Pilot Projects (EOPP). Tht survey 
encompassed 10 EOPP pilot sites and 18 comparison sites selected for their similarity to the pilot sites. The ES- 
202 lists of companies paying unemployment insurance taxes provided the sample frame for the survey. Because 
of the interest in low wage labor markets, the sample design specified that establishments in industries with a 
relatively high proportion of low-wage woricers be over sampled. The tax paying units were stratified by the 
estimated number of low wage employees and the number of establishments selected from each strau was roughly 
in propoction to the estimated number of low wage woricen at the establishments in that strata. Within stnu the 
selection was random. The survey was conducted over the phone and obtained a response rate of 75 peicent. 

Tlie second wave anempced to interview all of the respondents in the first-wave survey. About 70 percent 
of the original respondents completed surveys for the second wave. Most of the respondents were the 
owne^toanager of smaU firms who were quite familiar with the peifomunce of each of the film's er lyees. 
Seventy percent of the establishments had fiewcr than 50 employees, and only 12 petxxmt had more imn 200 
employees. In large organizations the primary respondem was the person in charge of hiring, generally the 
personnel officer. If the primary respondent was unable to answer questions about the tiaining received by newly 
hired worken in the sampled job, diat pan of the interview was completed by talking to a supervisor or someone 
else with line responsibility. 

Tlic employers who received the full questionnaire were asked to select "the Ust new employee your 
company hired prior to August 1981 rcQrito nf wbeifaa: that person is still employed by your company/ Only 
2594 emptoyen had hired someone in the time frame requested and these employers constitute the sample used 
in the study. 

The respondent was asked to report how much time typical new hires for this job spent during the first 
Aree momhs of employment in four difTerent kinds of training activities: (1) watching odien do the job rather than 
doing it dwraeives, 0) foimtl natning programs, (3) infomial individualized training and extre supervision by 
nwnagemem and line supenrison, and (4) informal indivkiualized training and extra supervision by co-woricers. 
For the sample of firms and jobs, the means for the typical woricer were 47 J hours watching odiers do the job 
(Tw), 10.7 hours for formal training progruns (T„). 51 hours for infomnal training by management (TO, 24.2 hours 
for informal training by co^woritets (Tc). A copy of the relevant ponions of the quesrionnaire is available from 
the audior. 

A training time index was constructed by finx valuing trainer and trainee time relative to that of woriceti 
with two yean of tenure in that job and then combining the time invested in training activities during the first 
three mondis on the job. The employen reported that workers wkh two years of tenure in the job averaged 



between 2? and 50 pemm (dependtag on occupecion and odter worker chancterisdci) mocc pcoductive dun new 
hires tktxmg dwsr Hm duee roondis on die job. This rmio was raitoilattid for each jofe/nfocfcer cnefory and used 
to plMe a ittadve vthie en cowoiker time devoted to tiaininf.' The manafemem staff membcn who provide 
fbrniel and intomal minify were assumed to be paid 1.5 times the waye of cowo t te t . Fonoal traininc involvts 
foiv kinds of costr development costs, teility costs, trainer time and trainee time. Sometimes, it is one-on-one 
and sometimes it is done in croups but sinoe most of die establiihraents in diis study aie small, class siae was 
probebly small as well Consequently, it was assumed thm when aU die costs of formal traininf other dian die 
trainee's time are hm^ed tofether-developmem costs, traininf materials costs and die value of die Ofiiner*s time* 
-diey are about 25 percent treaier than the time costs of the trainee.' When supervisocs and co woric ers are givinf 
infomial trumng to a new employee, the trainee is abwMt invariably directly involved in a p rod u ctioii activity. 
Employefs repott that for infoimal tninini, die trainees are typically as pcoductive while being truned as diey are 
when woridng alone (HoQenbeck and Snddi 1984). Consequently, inidnnal training is assumed to involve only 
die investment of the trainer's lime. Tims in unio of coworfccf time die value of trainer time is: 

VahwJ Trainer Time « Tc + 1^<T, + T, (1) 
In units of uainee time, die time die trainee spends not producing because of oraining acdvities is: 

Trainee Tune « Tw T, (2) 
The total invcstmem in training in trainee time units' is: 

Total Training Investmem » Tw + T, + + 1.5*T, + T^yRP, (3) 
where 

RP X die productivity of die average new hire during die first 3 mondis divided by die productivity of typical 
worker with two years' tenure 

The arithmetic mean of this index is 209 houn, hnplying that die value of die time invested in truning a typical 
new employee in die fust diree months is about 40 percent of die output diat die trainee can produce woridng full* 
time during die fim duee mondis on die job. 



^* Jhc use of the ratio to estiitaaae die relative productivity implicitly involves an assumption diat die 
ptoductivicy repoits received from employen are a proportional tnnsfbiination of true productivity plus a random 
error. The odmown tetor of propoftionality can be differem for every job, every firm and every respondem but 
a single respondem ii aiiiaiwd to vac the same prppomonality fwaar when answering our questions. If 
altemadvely it were anomed diat diese reports **«ty^f the rate of growdi of p ro du c ti vity widi tenure by a factor 
of 2, estimates of training invesoneot would be 7 to 15 peroem lower. Comparisoa across occupations or of new 
hires widi diffierBm qualifications would not chMge appreciably. 

When many worten can be ttaaied sinnltaneQasly, die fixed cotts of developing the training package and 
hiring a tndner aie spread over a latycr number of trainees. This means that die avenge hourly cost of formal 
^t^ttoog is generall y snaller at large co m p w ii e s dian small c ompa n ie s . For die small companies included in this 
^^J^ assumed diat die coat fKior for formal mining was roughly 1.8 times the vahie of an eaperienoed 
coworker's time. For estabHshmenB widi more dian 200 employees, cost teton for formal training wouM be 
much kiwcr, possibly between 1^ and 1.4. 

The index was oonaeniciad under an a a sui u ptio i i diat die four oakiing activities were nwtually exclusive. 
'Has hnptics diat if die sun of die houn devoted to individual activities is greater dian 520, diat a repotting error 
has occurred which ovenaaes invcatmem at tniokig. In the flew cases where die sum of hours devoted to truning 
exceeded 520, die truning time index was adfusted downw ar d by die rado of 520 to die sum of die hours reported 
for Mtvidnal activities. This ptooedure reduces die mean of die index by aooot 10 percent Hie cost of die 
trainer and a mort iiaii on of training package devetopmem coss was assumed to be two-durds of die foregone 
producthrity of a supervisor, since formal trakung ofkn sptMds fixed coats over mote disn one tramec Itios 1.8 
« (2/3)U + X 
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The sutvey asked the employer (or in larser fmm the iinmedUie supervisor) to report on producdvity of 
the tXStad. mdtvxtol hired in the job after two weeks, during the next U weeks and at the end of two ytais at 
the firm. The racing was made on a "scaie of zero to 100 where 100 equals die maximum productivity nting any 
of your employees in (NAME'S) potidon can obtain and zero is abeolmely no productivity by your employee.** 
For die full data set at die mean values of diese indexes of reponcd productivity were 49.0 for die fint two weeks, 
64.6 f&t die next 11 weeks and 81.4 at die dme of die interview. The qusstions asking for a radng of die 
productivity of particular worken had a nonrespoi<se rate of only /,.4 p erce nt Comparably defined n o ni e sp o me 
rates for odier questions were 8.2 percent for previouji relevant e xperience, 3.2 percent for age, 6.7 percent for 
education, 8.6 percent for time spent in informal Training by superv i s o r , and 5.7 perc e nt for a tfaree<|uestion 
sequence from which starting wage rtte is ca lcula t ed . The k>w.nonresponse rate implies diat our respondents felt 
diat diey were capable of making such jw^mems and augur well for die quality of die data diat results. 

The interview questions about die productivity of recently hired emptoyees do not measure productivity in 
ary abioluie sense and dierefore are not comparable across firms or across jobs in a firat Radier, diey are 
inicnded as ruio scale indicaton of die relative productivity of a typk»l (or a particular) worker at diffexent points 
in dieir tenure at a firm. Under an assumption diat diese productivity indexes are proportional transformations of 
true productivity plus a ruidom error, percentage differences in cell means of die productivity index will be 
unbiased estimators of percentage differences in mic productivity. If die variations in die productivity scores 
assigned by supervison exaggerue die proportionate variations in die true productivity, our estimates of percentage 
diflferenoes in productivity between two worken will be biased upward Even though it is ixissible for a worker's 
true productivity to be negative, die scale was defmed as having a lower limit of zero. Floon and ceilings on 
a scale typically cause measurement erron to be negatively correlated widi die true value. If diis is die ca^e, dien 
our estimaies of percentage differences in productivity between two workers will be biased downwant This Utter 
type of bias appears to be more likely dian die former. 

Rtrdier evidence diat die proportionaiity assumption results in an understatement of percentage differences 
in productivity between individual workers doing die same job comes from comparing die coefTidents of variation 
of productivity in dus and odier data sets. If pairs of woricers who are still at die firm are used to construct a 
coefficiem of variation for diis data set, it averages .13 for sales clerics, clerical, service and blue collar worixrs. 
This estimate of die coefficiem of variation is smaller than the estimates of die coefficiem of variation for ycariy 
outtMt derived from analysis of objective ratio scale measures of output. These estimates were .35 for sales clerks, 
.144 for semi-skiUed blue collar woricers, .28 in craft jobs. .164 for workers in routine clerical jobs and .278 in 
clerical jobs widi decision making responsibilities (Hunter, Schmklt and iudiesch 1988). ThU means dwt die 
estimaies of die effect of training on productivity growth repotted in diis paper are piobably conservative. The 
fact diat die employer is reporting on die past produaivity of partKular employees may also generate biases in 
data btt it U not clear how estimates of productivity growth rates might be influenced by diis problem. 

Eitimates were also prepared of die short run productivity penalty dutt results when new worioers are hired. 
This productivity penalty has two elements: die opportunity costs of trainer rime and die lower output of die 
trainee resulting from die worker's lack of familiarity widi die job and die dme devoted to training. When 
expressed in terms of die oppommity cost of die time of a woricer widi two years of tenure at die firm, die new 
hire penalty during die fint diree momhs on die job is equal to: 

Productivity Penalty s | . MP 

NP « REIE - Trt l,5*T« tlr (5) 
520 520 ^ ^ 
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what 

NP m pfoductiyky net of training coct of typical new hire 
TP as tme ittenfMing to produce. 

there is some uncettaimy ibout the correct wty to aggregate training time and pioductivity growth effects, so three 
differem eatimatts of the penaky are presented The preferred *1ibena** esthnaae of the penalty assumes TP s 
520 • T« - Tp, This estimaie assumes there is no double counting of training costs: ie. that when the employers 
told us that new employees were 26 p er ce nt less productive than worioen witfi 2 yean of tenure, they were not 
factoring imo that calculation the feet that about U percent of the new hires time wu spem in a training activity 
which produced viioally no output (waging ochera and formal training). The conservative double counting 
estimate of training costs assumes that TP « 520. In other words, it is assumed that the lower productivity 
reported for new wortars reflects in pait that poftion of their time devoted to formal training and watching others 
do the wort. The ultra conservative estimate of the penalty uses the conservative douUe counting assumptions 
and also subttituies an avenife of RP and 1 for RP. This estimaie assumes that the reports of productivity growth 
made by respondem employen exaggerates tm productivity growth by a factor of 2. 

Z ESTIMATES OF THE MAGNITUDE OF ON-THE-JOB TRAINING 
IN THE FIRST THREE MONTHS OF A JOB 

We will begin by examining how the costs and consequences of initial on*the-job truning vary by 
occupation, industry, estabiishmem size, and the previous relevant job experience, age, and schooling of the 
employee. Multivariate nxxlels of the determinants of the length and intensity of training are p r esen ted in section 
3 of the paper. 

Ompatinn 

The impaa of occupation on die amount of on the-job training typically received by a new employee is 
examined in Table 1. The first four rows of the able describe how die average number of houn devoted to four 
distina training activities during die ftm 3 months after being hired varies by occupation. Even jobs dut are 
thought to require little sktl]*-service jobs-seem to involved a considerable amount of training during the first 3 
morahs: an average of 33 hours of watching others, 5.7 houn of formal training. 35 houn of informal training 
by managemem and 17 houn of training by coworicen. Odter occupations devoted considerably more time to 
training. The distribution of training activities was snnilar across occupations, however. The typical trainee spent 
most of his training time watching othen dj die job or being shown die job by a supervisor. Roughly equal 
amounts of time were spent in each. Informal training by cowoticen is next most impoctant and formal fnining 
provided by specialized training peia o m iel a ccct^ie d for an average of only 5 to 10 percent of die time new hires 
were engaged in a training activities. 

The fifth row of the table summarizes this information into an estimate of investment in training during 
die firm 3 mondis on the job. Hie index valued the time that managers, coworic e n and the trainee devote to 
training and express ed it in terms of houn of trainee time. Training investment for service jobs was estimated 
(0 be 130 houn implying that the time invested in training a typical newly hired service woricer in the fint 3 
mondis was equal in vahie to about 25 percent (130/520) of that woricer's potential productivity during that period. 
Investments in training were considerably greater in other occupations. Retail (and service seaor) sales and blue 
collar jobs had a mean index of 185 to 200 houn respeaiveiy or 35 to 38 petcent of the new employee's potemial 
productivity. Clerical jobs typically required the equivalent of about 235 houn of training or about 45 p er p en t 
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of die new wortcer*s pocential output Professkmal, maiuffenal and non reuil sales worken required the equivalent 
of about 300 houn of on-the-job tnintng or neariv 60 percent of the new worker's pocential output 

The sixth low of the table repoits the ger^metnc mean of the aniwe» to the question "How many weeks 
does it take lor a new employee hired for this ^ition to become folly trained and qualified if he or she has no 
pfevkMM experience in this job» but has the necessary school-provkied training." Service jobs were repotted to 
require an aver^Ee <rf only 3 to 4 weeks of mining, retail sales and clerical jobs slightly under 7 weeks, and 
pitrfieasiooal and managerial over 10 weeks.^ 

This training seemed to have the hoped-for result of increasing the productivity of the new employees. 
The repofted productivity of new employees increased quire rapidly (by roughly a third) during the first month or 
so at the firm <see ?ow 7). Despite the much grearer time in^rval, the percentage increases between the first 
quarter aod die end of the second year (see row 8) were smaller than those during die eariier period for blue 
collar, servke. clerical and sales jo^js. die* occupwiom tnuning investments and learning 1^ <toing ^ 
be larfe in die first few momhi on die job but to diminish rapidly dteieafter. In die higher level, managerial and 
proftssJonal jobs, reported increases in produaivity were laiger between die diird and 24di mondi dian in die first 
few mondis. This reflects die more prokMged training period for diese occupations. TTie occapstions which 
devote die lean rime to training-die service occup«tons-were die occuparions widi die smallest increase in 
productivity widi tenure. The leponed produatvity of service woriccrs improved an avenge of 28 percent in die 
fint momh or so and a fimher 17 percent in die next 21 mondis. Occupations for whkA a lot of rime is devoted 
to training in die first 3 months-professionals, clerical workera, managers and sale representatives outside of retail 
and service induflries-abo seemed to have larger dun average increases in reported productivity as die woricer 
gains in tenure. Clerical woricen. for instance, were reported to be improving dieir productivity by 40 percent in 
die first momh or so and by a fimher 32 percent by die end of die second year on die job. 

These very rapki rues of productivity growdi suggest diat die ratio of die productivity increase to die costs 
of training (combining bodi worker and employer benefits and costs) may be extremely high during die rim 
momhi of empkiyment For clerical workers die total costs of training during die first 3 mondis was 235 hours 
or .113 of a year's output by a wodcer whose skill level is equal to diat of a new employee. Since diis figure 
is an upper bound on die investment diat contributed to die 40 percent gain during die first mondu on die job. 
die average gross rare of return must have been above 354% per year ( 4(V.113). Since die inrensity of training 
investment hih widi renure at die finm, die cost of training investment during dK next 21 momhs cannot have 
exceeded .7875 (U5*235/520) of a year's productivity by a newly hired woricer. Uns implies diat dw avenge 
gross rare of return to training investments during diis 21 mondi period exceeded 40% per year (.32/.7875). 
However, marginal gnm rates of return to training mvesmient are lower and some of die gain in productivity 
results from learning by doing not training. Multivariare cross section models of productivity growdi which yieU 
evklence on die marginal prmhictivity of training are ptcsenred in section 4 of die paper. 

One of die consequences of die heavy investments in die training of new hires is diat new employees make 
si^ificamly smaller contributions to die firm's current output dun odier woricen who have been widi die firm for 
a couple of yean or more. The time specifically devored to formal and informal training activities is not die only 
penalty incurred when a new emptoyee is hired. In most jobs, skills are developed and refined dtrough practice. 
Learning by doing as it is called may not acnially involve spending time away from a diiectly productive activity. 
It is costiy. neverdieless. for die new woricer w less productive dun experienced woriceis. Thus die productivity 

*. If die aridimetic mean were being repotted these numben would be conskterably larger. Nevertheless diese 
numbers seem low especially for professional and managerial jobs. 
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pcntky when t new woricr is hired his two components: training investments and the lower productivity of the 
new woticer and the time odien devote to raising the new worker's productivity. 

EstiniMet of the short run productivity penally when a new woriar is hired are presented in row 9-11 of 
die table. These mimbets provide a rough guide to the magnitude of the adjustment costs assodaied with 
expMitiont carried out by hiring additional worfcen rather than by scheduling extra hours. The odier major 
«HiHHi,uuu of adjustmem cotts-recniitmcnc and seleoion coscs-^end to amount to only abotn I percent of a year's 
output by an experienced worker. Hie new hire produaivity penalty is much larger. During just the fu« 3 
months, it was ccjuivalem in vahie for service woricen to an average of ab^ I months output by an experienced 
worker using conseivaiive assumpciom about double counting. Pdr professionaU managerial and sales 
lepresentatives outside die retaU and servke sector, the penalty avetiged about 1.65 months of output by 
experienced occupants of the job. TTie laige magninide of these costs helps explain why employen tend ro hire 
new employees only when the increase in demand is perceived to be long lasting. 

Esatd^jhrncoLSizB 

TTie relationship between estabtishmem sixt and training %vas curvilineir (see Table 2). The very lai^gest 
and very smallest (10 or fewer employers) establiidiments invested the greatest amount of time in tmining, 
Managen spent 59 houn ttuiing the new employee at the smallest establishments and only 44 houn at 
establishmcntt widi U to 50 employees. The very smallest establishmem invested 43 pcfcem of a new hire's 
potentiai productivity (224 hairs) during the finct 3 montfu in training while die next largest size category (11- 
50 employees) invesned only 35 percent of die new hire's time. Those widi more dian 200 employees invested 
48 pereem of die new hires time in training. The cunrilinearity remains when odier determinants of training are 
controlled. Reflecting die pattern of investmem in training, wage increases also exhibited a curvilinear pattern 
being bigger in die very smallest and very largest establishments. 

Reported inataaes in productivity did not, however, have a curviliiw patterfi. Radier diere was a 
consisaenc tendency for die reported increases in producdvity to be larger at die larger esablishments. TTie very 
smaller esnblishments reported a 29 peicem produaivity increase in die first few mondis and a ftmhe? 26 percent 
increase by die end of die second year. TTie largest establishments reported a 49 percent increase in die first few 
moi«hs and a 34 pereem increaae during die next 21 mondis. Such a dramatk; contrast between die pmem of 
training inveatmems (input) and training outcomes is unusual. The reladonship between training investment 
measured in rime units (line 5 of Tables I - 5) and retums to dut investment, die increase in productivity (line 
7 or line 8) is described by: 

» » AGROR,(exrotal Training Investment) (6) 



where 



AGROR, is die average gross rate of return on dollars of invesmient in die training of suyers at die j* 
establishmem ^ 



The lower percentage produaivity growdi to investment ratio of tiny establishments implies diat cidicr diey have 
a lower AR, or a lower 6,. It U unlikely diat tiny establishments have lower AGRORj for diey have higher 
turnover and poorer access to capital martcets. The probable explanation of dieir small %^ is a lower opportunity 
COS of time devoted to training (B). The opportunity coA of managerial^ coworicer and trainee rime devoaed to 
informal training are likely to be lower because small establiAments are unable to spread die risk of stocasric 
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TABLE 2 

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEE 

BY 

ESTABLISHMENT SIZE 







Number oC Employees 






0-10 


11-50 


51-200 


20U 


Hours Spent in Training 
in First 3 Months 










Watching others do the job 
Fomtal training programs 
Infbmai training by management 
Infonnal training by coworkers 


48.7 
11.8 
59.1 
23.3 


45.4 
7.4 
44.4 
24.3 


48.3 
9^ 
52.8 
27J 


55,4 
17.0 
48.0 
32.4 


Investment in Traininff Time 


224 


1835 


213 


248 


Weeks to become fiiHy trained if 
no prrvKHis experience 


8.1 


6.4 


6.1 


83 


Incmase in Reported 
ProductivitY 










Betw. first 2 wks. & next 10 wks. 
Betw. fint 3 mos. & end of year 2 


29% 
26% 


33% 
24% 


37% 
26% 


49% 
34% 


New Hire Productivity Penality as a % of 
Productivity of Wkr with 2 Yrs. Tenure 










Liberal assumptions 
Conservative Limptions 
Ultraconscfvadve assumptions 


55% 
46% 
34% 


50% 
42% 
30% 


55% 
46% 
34% 


61% 
51% 
37% 


Increase in Real Wage in 

BnLiJCi5.(%) 


12.1 


7.3 


8.7 


9.6 


Number of cases 


792 


678 


296 


123 


NOTE: Sample is limited to jobs for which all the necessary questions on wage rates, 



training dr , and productivity were answered. 
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demand u well u larger establishments and sc must typically operate with a higher ratio of capacity (stafT on 
hand) to demand (staff interacting with a customer or engaged in production). ScHeduling of training is also 
probably more flexible so training can be done during periods of slack work when opportunity costs of trainer and 
traiw» time are low. 

'^levMt Work Eiperiencg 

The assodrion between training investments that are typically made in new hires and previous relevant 
experience of the individual actually hired is piesented in Table 3. Jobs which were filled by new hires with less 
than one year of previous relevant experience, typically involve new hire training investmem that was 45 percen t 
of the new hire's potential productivity. For jobs filled by new hires with 10 yean of previous relevant cxperietKC 
training investment averaged 29 p e rc ent of potential productivity. This oocured in the face of a strong tendency 
for the jobs obtained by those with a great deal of relevant ex>erience to be jobs that require a considerably 
longer training period (see line 5). Qeariy when employers filled jobs that require a great deal of training if 
workers have no previous experience, they tended to give preference to candkiates that because of their previous 
experience were less costly to train. Note also that jobs filled by new hires with greater previous relevant 
experience received substantially higher wage ntcft (see line 10). 

The pattern of productivity and wage increase follow the pattern of investment Those with the least 
experience started out conskierably less producrive but their productivity grew from this lo-vw base at a fwter rate. 
Their wage raies stait lower but rise futer. The new hires with more than 10 years of previous experience, started 
out moie productive and were pakl a higher wage. Their productivity rose but at a slower rate and they received 
no increase in their real wage. 

The association between the training normally given to new hires and the age of the new hire is described 
in Table 4. The relatkmship was curvilinear. The 25 to 29 year ok) age group appears to obtain jobs offering 
die greatest amount of trasiing to typical new hires-2,^5 hours. Teenagen typically entered jobs requiring about 
206 hours and tfwse over foity typically entered jobs requiring the least tnuning-156 hours. Productivity growth 
and wage increases seem to folkm an ineguiar pattern that was roughly curvilinear with a peak in the 20-24 age 
group. The average wage of a worker with 2 years of tenure in the firm wu curvilinearty related to age with 
the peak in the 30 to 39 age bracket 

Sghnftltny> Tvpft and Ammmr 

The relationship between type and amoum of schooling of the new hire and the on-the-job training typically 
received by the typical occupant of the job is explored in Table 5. 

One wouU expea schooling to be positively related to the rate at which a new hire can Icam new skills. This 
kid to a hypothesis that emptoyeis wouk) tend to select the better educated job appikana for jobs that require a 
grerx deal of training. When the job being filled requires a gn:at deal of training if the new hire has no 
experience, we wouU also expect employers to attempt to reduce training costs by giving piefoencc to the 
graduates of reievam vocatkmat training programs. 

Both of dieae hypodteses were suppor/ed by the data. People with more schooling and with relevant 
vocaiioftal tratnkig in school took jobs that have longer training periods for inexperienced worken and that offer 
mote intensive trainmg during the ftist three months on the job. High school drop outs widi no vocational training 
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typically goc jobc in which training investments in the fust 3 months are only 22 peioem of the new hire's 
pocemiai productivity. Graduating from high school raised the training that was epical for the job to 3S percent 
of the new hire's pocemiai productivity. Getting vocational training in high school raised oaining that was tuypical 
for the job to 47 percent of potential productivity and vocational education at a 2 year college or technical institute 
raised it ftittfaer to 52 percent CoUege graduates with a liberal attt degree got jobs typically requiring only 
slightly more training during the first 3 momhs on the job-54 peiccm of their potential productivity. CoUege 
{radiates who concentrated on vocational subjects such as engineering or business entered jobs offering the greatest 
amount of on^fae*job training to typical new htres-56 peroem of a much higher potential productivity. 

ftoductivity growth with tenure seemed to be greatest in jobs normally filled by workers widi many years 
of ic h ooK n g, While productivity increases for vocatwnal program graduan with 12 or more yean of schooling 
were respectable, graduates of non-vocational programs germlly had slightly higher rates of productivity incxease 
despite dieir somewhat smaller amounts of training investment The productivity of vocational program graduates 
probably grew more stowly because they started ftom a higher base. Evidence for their starting from a higher base 
is provkied by the higher wage rates diey were able to command. Graduates of high school vocational programs 
entered jobs widi 10 percem higher wage rates than high school grsduates diat dkl not specialize. For those with 
13 to 15 years of schooling the wage premium of the jobs which hired vocational graduates wu 16 percent. 
College gTKhuHes with degrees in engineering, business or some other vocational subject received a 41 percent 
higher wage than liberal am graduates in this data set. 



X THE DETERMINANTS OF TRAINING 

The amoum of training that is provkied to typical new hires is infhiencod by characteristka of the job 
and die firm whkh influence die increase in worker productivity resulting from training investments (X^, the cost 
of capital to die Arm and die worker {t), die rate of obsolescence of skilU (S), the sepandon rate (s^, die share 
of trainkig that is efftctiveiy specific to die firm (1-^), and die opportunity cost of training dme (B), Let us 
assume due die impaa of training investment on the houriy productivity of a worker can be re pre s e n te d by die 
following: 

P, T> flpyij* 0 < a < I (7) 

iP, » ^Q)^ a<(X^I,*-^ (8) 

The presem discounted value of future productivity gains from training a worker who works H, houn per mondi 
is a perpetuity diat is d i scou nt ed at a rate reflecting die cost of capitsl, obsolescence, die firm specificity of die 
skill and turnover. It can be expressed u: 

WQ) « H*?f^<^i'^^'i>^^ = TO (9) 

iEi, ^ _mix- (10) 

Since the mufiMl productiviiy of tnining declines as mining incieues, the level of tnining investment is 
detennined by the point at which die mirginal cost of tnining investment (8^ is equal to the discounted value of 
in foam nuiginal productt («PV/«I,). 

e. = 



W%) , maftX,)l,*''l (U) 



Taking logs and solving for the level of investment, we have: 
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re 



taC^)« J|^(rj4^1-ft)s,l + ln(ei) . ln(H^ . ln(f(^^ (12) 

Two diffeftot sndkam of tniauif m vc tuiia* ait anilyzed in this multivariate framewock. The answer 
CO the quettion, *liow many weeka does it take fbr a new employee fuied for the positioQ to become fully tiained 
and qualified if he or she hu no pfevious exp eiieno e in this jo, but has the neoessaiy school-provided tnumngT* 
is the fifst indicator sttdied. It is a measnie of the knfih of die tiaimng given new employees. The second is 
a measue oi* training imensity-the vahie of the time devoted to tiainittg during the first 3 months of a worker's 
tenure at a fixvL Table 6 presents the results of the itgressioos predicting die logarithm of die two measures of 
training investmeoL Muhiplymg a coefficient by 100 gives a rough esttmaie of die percentage impaa of a right- 
hand-side variable. 

Bodi of die measures of tnining analyzed aie indicators of die resource cost of training a particular 
individual and not of die learning dutt has ocoBied as a result of die training. Most of die determinams of 
training diat are available in the dau set are indicators of demand for and the payoff to training or are variables 
diat influence both die payoff and costt of tnuning. Factors that raise die payoff to training wiU increase bodi die 
cost of training (input) and the learning (ooqm) dut results. When one kioks across jobs, dieory and previous 
empirical work predia that on-the-job training is co ii iptemeinaiy widi capital, comp le m entary with die skill level 
of odier workers in die firm, and cqivleuieimy widi previous gcnerU and oocupttionally specific training of new 
hires. AH of diese hypodieses are suppocsed. Workers who use expensive machinery typically receive a greater 
amount of training dian odier workers. The elasticity of response is .066 fbr training intensity and .OSl for weeks 
to become fully trained and qualified. Tlie skill level of other woricers seems to have a positive effea on training. 
Evidence of diis is die larfe positive effect diM die proportion of die work force in skilled occupations (white- 
collar or craft) has on mining. 

Jobs for which previous school-provided vocational training is important in selecting new hires tend to 
involve much more training on-the-job dun jobs fbr which previous schooi-provkled truning is not irapottant 
Jobs that are conskkred to require an extensive general educational background also typically invohre longer 
periods of on-the-job training, lliese results imply dutt sdidents who take more years of schooling and who obtain 
vocational training typically find jobs disc offer greaser onHhe-job tnuning as weU. When jobs requiring a great 
deal of tnining are filled, employcis seem to be particulariy interested in hiring applicants widi a strong 
educational background and relevant occupational traimi^ 

It is generally diought that very large establitfiments invest more training because the discounted value of 
fiinire payofYs to training is higher doe to lower turnover (s), lower required rates of return (r) (resulting from 
better access to capital markets) »id lower marginal trtining costs due to e co no mi e s of scak (one trainer can teach 
many wotkers shnultaneoosly). The results preacni ed in Table 2 suggests the following additional, hypodieses* 
regarding training invesonents as estabBshroents widi fewer dian 10 empkiyees. New hires in very small 
establishments are hypothesized to spend more time in training than new hires at medhmi sized establishments for 
two reasons. FirR, dwir em plo y e es must be taught a broader range of skills because very small establisfhrnents 
have much more Imtited scope for division of labor. Secondly, the opportunity costs of informal training time are 
lower because it can be scheduled during slack periods (e.g., when no customers are in die store) and diere periods 
are more fiequem in very small establishmenis. Multivariare analysis supports die hypodiesis that die size of an 
establishmem exerts a non-linear effea on die time that is devoted to training. Large establishments devote more 
time to tnining new employees than very small establishments, but they in turn devote more rime than medium 
sized establishments. The establishmerK size which has die minnnum level of training is 25 employees for training 
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Tabled 

THE DETERMINANTS OF THE TRAINING OF THE TYPICAL NEW HIRE 



Chuacteristtcs 



Lof Weeks to 
Become Fully 
Trained 



Lof Training 
Intensity 
In First 
3 MoQtlis 



Impoctance of voacatiootl education 
Specific vocational prepaiation 
General educational requiiemcnts 
Oecical 
Sales 

Retail Saks 

Ptofiessional 

Managerial 

Service 

Ciaft 

Log cost of machine 
Houn per weeks 
T emp oi aiy job 
Starting wage 

Wage at or below legal mininium 

Log established employment 

Log employment squared 

Log ratio flnn^establishment employment 

I^oponion skilled 

Propuiiiun cnft 

Proixjftion under 25 

I^poition union 

Sales growth last 2 yean 

Sales growdi last 2 years if positive 

Eropk)yment Growth 

Ptot emptoyment growth if positive 

MaiiccLaiaactfflstia 

Log alter employers using same skills 
Log labor mailcet size 

Standard error of estimate 

R squared 

Number of observations 





(3.72) 


^22*** 


(5.58) 


-.020 


(.67) 


-.009 


(31) 


.176** 


(2J3) 


.067 


(137) 


-.257** 


(2.06) 


.250** 


(121) 


.046 


(^ 


.645*** 


(4.26) 


.038 


(.21) 


-.344** 


(2.11) 


-.082 


(.43) 


.121 


(.71) 


.073 


(39) 


.066 


(.63) 


..332*** 


(Z83) 


.076 


(.71) 


.136 


(1.19) 


.066 


(.63) 


.081 


(3.87) 


.066*** 


(3.49) 


.0161*** 


(3.82) 


.018*** 


(4.58) 


-.344*** 


(3.63) 


-.295*** 


(3.54) 


.023 


(U5) 


-.035*** 


(2.64) 


-.072 


(.85) 


-.170** 


(2.22) 



-.206** 


(2,19) 


-317*** 


(3.72) 


.0273** 


(2.17) 


.049*** 


(4.25) 


-.016 


(.60) 


.m 


(1.60) 


.452*** 


(3.76) 


.470*** 


(431) 


.302* 


(1.92) 


-.127 


(.89) 


-.068 


(.70) 


.237** 


(2.07) 


-.155 


(1.18) 


-.114 


(.96) 


-.858*** 


(2.70) 


-.058 


(.20) 


.962*** 


(2.70) 


.065 


(.20) 


-.035 


(.17) 


-.041 


(.22) 


-.306 


(.99) 


-.270 


(.97) 


-.016 


(.79) 


-.0i9*** 


(2.63) 


.017 


(.62) 


.042* 


(1.70) 



1.257 
.182 
1659 



1.14 
.159 
1659 
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iiMCiisity ind 43 for length of tnining. Bdog a part of a muItHestablishmem flnn has no S'piificant impact oo 
tniniag time. 

High rates of tumover reduce the payoff to tnining, so we would expect it to be asMciaied with lower 
levelf of tnining investment per woiker and to do so paniculariy when truning is tpcdSc to the finn. 
Pn d o g rwfity prevents our using aven«B rates of turnover as a legiessor, but vatiabks measuring exogenous 
rfrviiii'MiMiu of turnover are available. As predicted, trmponry jobs offier significndy lets tramittg. Models 
cstinttsed in thU dan have found that turnover is higher when there are many other local enqiloycn which make 
use of the same sldDs being taught in the job. Aa predicted, such jobs offered less tninii^^. 

Aill^iime jobs offer mote training. If one assumes that hours worked per week are exogenous (ie. bouts 
effects but is not effected by the ainoum of training), the eiastidty of demand to 

in its marginal payoff can be calculated ftora the coefficient on weekly hours of the job. At the mean number 
of weekly hoots in the sample of jobs, the elasticity estimate is -.7 (significandy below 0 and significantly greater 
than -1), implying duK die demand for training with respect to its rental cost is inelastic. Ihis mem dwt a 
government wbskiy e^ial to 10 percent of die fiiU marginal opporanity co«s of training (or a reduction in 
turnover or reamed rates of return which had an equivalent impaa oo rental coat) would increase time devoted 
to die tnining of each new hire by 7 petoent An inelastic demand for tndning also means dwt holding die job 
constant, a decrease in learning efficiency (eg. because die worfcen hired are slow learners or die firm is not very 
effective in its tnining) si m u ltaneo us ly increases die time devoted to tnining and reduces it's vahie added. The 
analysis finds support for dds prediction becnse die employers who reponed diat it was **difflcolt to find reliable 
unskilled worken" and who hired nvny wofkcrs under die age of 25 did indeed spend sipUk cantly more time 
truning new hires dian odier firms. 

A number of economists have argued that because the msiinwm wage prevents wotken from agreeing to 
a low wage me during training, it dtscourages on-the-job truning of inexperienced and unskilled worfcen 
(Hashimoto 1982, Leighton and Mincer 1981). Direct measures of (OT have not been available, however, and die 
indirca tests of die h ypothesi s using wage growdi outcomes u a proxy for truning can not be considered 
conckmvc. The hypothesis implies diat hoUing the skiU requirements of a job constant, diere is a reversal in 
die sign of die relationship between wafe rates and tnining at die miniinum wage. Above die minimum wage 
where wage ntes are unconstrained, knwer wage rates are associaied widi more tnining. The negative efiiect of 
die minimum wage on die intensky of emry level training shouU be visible in die jobs whose sotting wages are 
at or bekyw die $3.S5 minimum duK prevailed ui 1983.' Miny of diese jobs wiU have had to be red^^gned to 
minifflijDe die costs of initial training. This might be accomplished by assigning die indtvkhial to a very narrow 
job and leachaig only what is absohndbf es»tial to achieve acceptable per fo r ma nce in diat job. Training in otfier 
tasks might be postponed and spread over a kmger period of time. These hypodieiKS were tested by inchiding 
continuoos measures of die wage rate and a dummy variable for wage at or betow die minirrRmi in die training 
models. As hypodiesiad, bodi of diese variables had significm negative effects on training intensity and no 
sipiificant effects on dx lengdi of training. Similar inodels predicting productivity growdi were estxrnaaed (widiout 
inchiding oiining invesonent on die right hand skSe) and die dummy for nunimum wage constramt had a 
significant negative effect (-lOperoem) in die linear specificadon and a small (-4.7 percent ) non^igmficam negative 
effea in die log aridunic specification (Bishop 1985 Table 6.2). 



Many of die new hires who were paid less dian $3.35/hr were hired before die increase in die nuntnaim 

to !n J5yhr. 
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4. IMPACT OF TRAINING ON WORKER PRODUCTIvmf 

New employees experience dramatic incnaaes in pnxmcdvity in the fvcsi 2 yean of eoiploymem at a finn. 
A pan of this productivicy increase is doe to learning by doing and would occur even if no txaining is provided 
Formal and infonnal training is responsible for a major poction of the productivity growth, Konvever. In this 
section, m effoit will be made to dc tenninc which training methods are mo« effective and to measure the rue 
of return to training inv eitmea ts. 

Ihe 1982 Employer Survey distinguished four different types of employer-provided craining: (1) fonnal 
training (provided by a training professicnal). (2) time spent watching others do the job, (3) infonnal on-the-job 
training by supervisors, and (4) informal on-ihe-job training by co-wottas. The impact of training on productivity 
growth of typical new employees was estimated by regressing productivity gtowdi during the first 2 yean on the 
houn spem in each training acdvky, the duntioo of training and a vector of control variables. Since diminishing 
returns are to be expected, the square of the total cost of training was inchided in die model Productivity growth 
during die fust 2 yean was defined in 2 difl^ncnt ways: the log of die productivity growdi ratio and die change 
in productivity ratinp on a 0-100 scale.* 

The measures of time spem in specific training activities in the fins 3 months on the job are measures of 
training intensity rather rhvi of aggregate mining investment during die first 2 yean on the job. Consequently, 
die reported required lengdi of trainittg--the log of the weeks before a new employee becomes fully trained and 
quaiified-was also included in the model A full set of controls for job, occupation, and firm charKtetistics was 
included in each model With the exception of the wage rate and minimum wage variables, die control variables 
used were identical to die independent variables used in table 7. The specification used was die following: 

Pm-J*iwr « AX + a^ + a»Tp + a,T, + a,Tc + a,Tw + a,T» + u (13) 

where X s a vector of control variables listed in Table 3 (A is a veaor of coefficienis on diese control variables) 
UL s logarithm of die required lengdi of training 
Tr s Houn devoted to formal training during die firtt 3 mondu ('00s). 

Ts s Houn spem in infonnal training by supervison during die first 3 momhs ('00s). 
Tc s Houn spent in inAxmal training by co wocte n during die fbst 3 momhs (*00s). 

Tw > Houn spent training by watching odien do die work during die fint 3 mondisCOOs). 

T X Training Intensity is a wd^ited sum of the four diffemt types of ttiinng where die weight reflea die 
assumed cosdiness of diis form of training. T « 1.8«Tp 4>lJS*Ts > Tc > .8*T«. 

Pira > Productivity of die typical worker at die end of 2 yean. In die linear 

models Pm is die productivity noing on die 0 to 100 scale divkled by 80, die mean productivity 
tMing for workcn with two yean of tenure. In die logaridimic models, Pm is die logaridun of 
die productivity radng phis 5. 

P;m[* Ptoductivity of die typical worker during die first 2 weeks. In die linear modeU » the productivity 
rating on die 0 to 100 scale divkM by 80, die mew productivity nting for worken widi two yean 
of tenure. In die lo garid i mic models, Pj^t is die logaridun of die productivity rating plus 5. 

The results are repotted in Table 7. The regression widi die logged productivity growdi as dependent 
variable is in column 1. Regressions predicting die linear measure of productivity growdi are in cokunns 2 and 



*. Because a number of employen reponed diat productivity was zero during die first 2 weeks on die job, 
5 was added to all productivity index vahKS before die productivity growdi ntio was calculated. 
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3. In both models, the coefnciem on the square tenn is neptive and statistictily significam indicating thai there 
are dtminisiunf remtm to tnining intensity. When the square of total training intensity is included in the model 
all four of the linear terms for a particular form of training have positive and statistically signifkaK effects on 
productivity growth. The effect of trainmg intensity on productivity is quite large. An increase in any of die 
training activities finom 0 to 100 hours raises tht worker's productivity by 13 to 15 percent in die logarithmic 
models and by 4 to 7.7 percent (calculated at the mean level of productivity at the end of two years) in the linear 
models. Qeariy when training intensity is low, increases in its intensity will produce large increases in worker 
productivity. 

The total efta of tnining on productivity growth was calculaird by multiplying die six estimated 
coefficicms by mean values of die corresponding variables. The calculated increase in productivity was 22 percent 
(32 pereem of die gain over die Hrst two yean) in die logaridunic model and 12 p er ce n t of final levels of 
productivity (28 percent of die gain> in die linear model. 

An akemadve approach to estimating die impacts of training is to examine the productivity growth of 
paiticular new hires. Column 3 of Table 7 presents results using productivity dau on a particular new hire ruher 
than a typical new hire. Missing data reduces sample si/es by about tOO. The variance of productivity growth 
across fume is larger when acnial individuals are the data rather than typical individuals. R squares of die models 
are slightly higher, however, because charaaeristics of the woricer ar^ die worker's tenure at the time of the 
iiMeiview are included in die stnictund model of produaivity growth. In o^der to minimize simultaneity problems, 
die training variables used in thtac models were for a typtcal new hire nuher dian for Uut particular new hire. 
CdmpMisons of the coefficients in column 3 and 2 reveal that subttttuting data on productivity growth outcomes 
of paiticular indivkiuals for data on typical hires and controlling for petMnal charKteristics does not change die 
es t iiM iB d efUccis of training. 

The impacts of each type of training are remarkably similar. This was not anticipated hcraiisr some forms 
ai tnuning (e.g^ formal training) have much higher hourly costs dian odieis (e.g.« watching odien do die work), 
and this was esp e aed to result in the more expensive fonns of training '^avinf Urger impactt on productivity than 
die cheaper forms. Measured in die units of productivity of a worker widi 2 yeara of tenure on die job, die hourly 
com. of leanikig by watching odien is .8. Formal training widi a cost factor of t. 8 is die most expensive because 
it requires die time of bodi die trainee and die trainer. The cost of informal training by supervisors (a con factor 
of ISy and by co-workers (cost factor of 1.0) lies between diese two extremes because the trainee is engaged in 
production and only the time of die supervisor and co*worker must be charged off as a cost of training. If one 
accepts diese estimates of die relative costs of different forms of training, die results imply diat infomal training 
by co*wofken and training yourself by watching odicw have a higher rate of return dian informal training by 
sapervison.^ 



\ Measurement error may bias rtiese coefficients in a way diat makes diese Hndings stronger. Our resp^iKleni 
(generally a boss, supervisor, or personnel manager) probably had better knowledge of time spent in formal training 
^ "l^^r ?* ^'^''^^f supenfison dian of time spent in odier forms of training. This shoukJ have resulted in 
theooefllcienis on diese fonns of training having a smaller measurement error bias dian die coefficients cn 
informal wunu ig by co-worken and time spent watching oUien. Thus, conccting for measurement error might 
raise die coef5cients on diese last two fonns of training by more than it raises die coefficients on formal training. 
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l^etnw Tnfhignciny the M>rym>l Pavftff m Tnmm^ 

Equation 11 implies AM the impact of an additional hour of traininf on productivity growth, P'(^), wiU 
be higher m companies with high lequiied nKS of reoun (t), hs^ sepaiatiofi tales (s), high skill obsolescence 
r«es (2^, higji oppoitumty com of training time (6^), and low hours per week (Hj). Since woifcen reap benefits 
from tiaintag even when these is a scparai w n t training investments shauU, in theory, be carried funher Oe* to a 
poiis where matgaial benefits aie lower) when a job tequiies generd skills rather than specific skills Oe. as g ^ 
I). TOs suggests that an hour of general trainittg win typicaUy have a smaller effect on productivity growdi than 
an how of specific training. On the other hMd, training that is general must be financed by die woiker noc die 
firm. Since young entry level workers arc generally Kqukiity constrained, die rates of remm required by workers 
are likely xo be considerably higher dian die rues of rennm required by emptoyers. Hus has die opposite 
implication. The inability of workers to finance general training may substantially depress such investment and 
marginal payofCi to soch investment may be very higti as a lesuh. The relative importance of dicae two effects 
can be tested by uit er actin g training inrensity with a measure of the proportion of skills due are general (gX 

Anodier job characteristic dm is likdy to influence die marginal produa of an 
of die establishment Large establishments likely to have higjher opportunity costs of training time (8) and to 
be more effickm tramers (because of economies of scale). This suggests ttm marginal impacts of training may 
be higher at large establishments dun small estabtisfaments. Formal training is consklenbty more common at large 
establishments and dus suggests diat die marginal impaa of formal truning may be particularly high at dieae 
establishments. To examine dvsae issues, die models were icspecified so as to allow for duee-way imcracoons 
between training intensity, generality of training, size, and die share of training diat wai formal, watching others, 
and infoniul OJT by a co-worker. The specification uaed was the foUowtng: 

P««-Pi«t « BX + b,W- + bjWT + b/ZitX)* + b«EZ«T + hS^T + luES^nT + brgWT + u (14) 
where E » k>garidim of (Establishmem E m plo y men t /18^ 

a vector of shares of training dm are formal, watching odien, and informal OTT by co-workers. The 
excluded category b infionnal OTT by managers and supervison. 

g 3 the proportion of die skins learned usefiil at odier firms. 

The resutas of estimating varwua venums of equation 14 are reported in tables 8 and 9. Table 8 reports 
die results of models predcting die productivity grewdi of a pattk»lar new hire in whx:h coefHcients b, and b« 
have been constrained to be zero. Thess models provide evidence on die effoa of die generality of truning and 
establishment sixe on die marginal product of training. The coefficient on the Lnceraction between die generality 
of training and training intensity is positive but very close to zero, the two effects discussed above appear to 
have canceled each odier oul It anpean diK die cfifficulties diat worken face in financing general training are 
a severe a barrier to investment in general training as high separation rues ate to investments in specific training. 

The coefficiem on size interacted widi oatning is positive and highly significam in both die k)garidimic 
(colunm 2) mi linear (cohmm 5) model of pnxluctivky growdt The logaridmuc results imply dot die elasticity 
of productivity widi lespea to training is 0.092 at establishments widi 18J emptoyees and about 0.1156 for 
companies widi 200 empkiyees.* The positive snd significant coefficient on interactions between intensity of 



V Using a svrgle logaridm of training hours variable to p sdia die pioducnvity growdi ratio, Barron, Black 
ahd Uewensiein (1989) obtained an elasticity of .11 (using die same metric as diat uaed in die linear model in 
Table 9). Th<; major differences between die two snalyses are: (a) Barron et. aL predict productivity growdi from 
die first 3 mo.rfh^ average to die end of 2nd year while this analysis piedictt productivity growdi from die firai 
2 weeks to die end of die 2nd year, and (b) lengdi of training was not controltod by Barron et aL whereas it is 
controlled in diis analysis. It is dns second difference diat probably accounts for die somewhat larger elasticities 
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ttiininf and M shaie that is pan of a formal training program or that is watching othcn do the work implies that 
these fcnrj of tntning have significamiy Uffer cfTccts on productivity growth than OJT by supervisocs* the 
exdiided tniiwig caiegocy. Oeariy* the eariier conciusion that maiginal raies of ictum to watchkig oihen and to 
co-woriBcr Orr ate hi|^ than maifinal noes of return to super.iw OJT is pretty rohust with itspea to 
wbstandal changes in specification (aHemative ways of defining the independent variable, alternative ways of 
sped^nng the tiairing variables and the use of productivhy growth of panicular new hires lather than a typical 
new hire as the dependent variable). Findings ivgafding the payoff to formal truning, on die other hand, appear 
to depend upon specification. 

Table 9 preienu the resuks of testing the hypodiesis dm the sixe of die eAablishment differendally effects 
the rate of remm to specific types of tmining. The modeb presented in this table included inmctions of size 
with (share times log total tndning). While die coefTicients on these interactions are not significant in die 
paiticular woiter models, imeiactions between formal training and size are significant in die typical woiker 
speciikaiions. As hypothesized, die payoff to formal training increases more rapidly widi establishment size dian 
die payofh to odier forms of training. These results help explain why fonnal training progruns are more common 
at laffe companies dian at small companies. In die linear typical woricer specification, watching odien do die 
woric seems to be a less effective learning technique at large companies dun at smaller companies. The 
coefficiems on dris variable in odier specifications are negative but not significantly different from zero. 

PSMt effects to assess rttes of reoim to OJT have focused on die wage payoff to woricer investments in 
training (Mincer 1989). This effoit is fraught widi difficulties, however, because it is very difficult (a) to measure 
what employees [as opposed to employers] invest in training and (b) to distinguish wage increases caused by 
training fhrni wage increases caused by selective turnover or die need to discourage shirking by back-loading 
compensation packages.^ The total returns to emptoyer and employee investments (bodi general and firm specific) 
have not been evahiaied because data on productivity effects was lacking. This study has generated tentadve 
estimares of both die oppoitunity costt and die productivity effects of tnuning (generri and specific, worker and 
firm financed combined). It woukl appe:. , dietefore, feasible to cakulate marginal gross rates of return (for 
general and specific mining co m bined) necessary to cover die cost of capital, losses due to turnover and 
obsolescence. The data was not collccred for diis purpose, however, so there are gaps that can only be filled by 
some judicious assumptions. Consequently, die estimates of marginal gross rates of return for each fomi of 
training diat are repotted in table 11 must be viewed as very tentative results which will hopefully be displaced 
shortly when better data sets become available. Because die period for which training intensity is measured is 



in dieir aniJysis. The logaridunic model yieWs elasticities of die productivity level of .148 widt respect to training 
intensity and .06 widi respea to lengdi of training. 

Minoer (1989), for examt^ attempts to calculate a nue of reoim to die worker's investment in training 
by dividing die percentage wage increase by estimates of die cost of training (generally nmning between 2 and 
.25 of a yean productivity) diat are based on the fraaion of a years time that woricer's lepott they spend in 
mining. This firaction rells us som edii ng about die combined employer and employee costs of training not die 
com incuned b y the tra inee. In ftct, in die Ullard and Tm (1986 Table 43 and 4.5) caminp regression whk* 
Mincer uses to estimare die depreciackm rate for tnining, trainees experienced no earnings reduction during die 
year m whkA tndnmg was received. Similar resuks have been obtained in odier dau sets (Parsons 1985, Bishop 
and Kang 1988, Banon, Black and Loewenstetn 1989). While die positive association between current training 
and cunoK eaminp is probably due to die omission of unobserved worker quality, it strains credibility diat die 
mie eaminp sacrifice is 20-25 percent of a yean wages when multivariate models diat include schooling, test 
scores, actual woric experience and a host of odier variables indicate a positive effect of currem training on current 
wages. The worker's investment in training is probably much smaller so die wage ROR for woricer investments 
in training is probably much higher duui die mimben estimated by Mincer. 
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much shoner than the period over which productivity growth is measired, an assumption tmm be made about the 
stiengdi of the correlation between tnuning imensity during the fifst 3 months and training houn during the rest 
of die 2*year period. When die two year productivity gain of die typical new hire is being analyzed, a unit 
incitaee in a training activity during die fiist 3 momhs was assumed to be atsociaferi with a futther Inmit increase 
in dMt tfiinittg activity during die rest of die 2*year period.* When die productivity gain during die first fbuneen 
months for a pvticular new hire is being analyaced, a unit increase in a training activity during die first 3 mondis 
was assumed to be aaaociated widi a fimher 12 unit increve in dot training activity during die remainder of die 
fust year on die job. Marginal GRORs are die ratio of the increment to yearly productivity genentted by asmall 
increase tnimng divided by die coat of increased training (A detailed description is in die notes of Table 10). 

The estimaied marginal rates of return diminish as die intensity of training increases. The mean training 
intensity for die first 3 mondis expressed in units of the time of trained worfcen is 14S hourL As intensity 
during die first 3 mondis rises firom 100 hours to 3(10 hours (double die mean), die marginal rase of return (ROR) 
for infoimal OJT by co-woricen drops from 43-45 percem to 25-32 percent in die two linear models for typical 
new hires presented in table 8. The linear modePs ROR drops from 38-43 percent to 25 percent fbr watching 
odiers and from 17-23 percem to -1 to 10 percent p er c ent for training by supervisors. The ROR of formal OJT 
is estimattd » drop from 11-15 percem at 100 hours to -3 percem at 300 hours. Estimated rates of reosn fbr 
patticular worioers are generally slightly higher dun diose calculated for die typical woricer. Estmuued rMes of 
return c a kiil ase d from models based on logarithmic spedfications are considerably higher dian those baaed a 
linear specifications of productivity growdi. At die training intensities diat typically prevail during die first quarter, 
marginal rues of lensn seem to be radier high. Since die impacts of training imensity were calculated while 
holding die kngdi of training fixed, diese GRORs should be viewed as placing lower bounds on die true 
relationship. 

It must be remembered, however, Uua diese marginal GRORs inchide cash flows n ece ssar y to compensab^ 
for mmovcr and obsolescence and are, dierefore, not directly comparable to die real rates of reOMn to schooling 
and financial assets diat typicallv lie in the range from 5 to 10 percent If all training investments are specific 
to die finm sod must, dierefbre, be written off if woricers leave and turnover is high, GRORs of 30 percem or 
more may be required to induce die fvm to invest in specific training. Ullard and Tan (1986) have estimaied diat 
orasning depreciates at 15 to 20 percem per year. This also would imply diat equilibrium in the training market 
would likely yield marginal GRORs of 30 percent or more. With all die uncertainties regarding die best 
specification of die productivity growth model, measurement error in the training variables, die specificity of the 
training, turnover rates, and die obsolescence rates, it is my view diat robust estimates of net rates of return to 
onHhe-job tnuning are not now feasible and will not be feasible until better data sets become available. 

Reauha Uriny Insmiment al Variables 

The discussion so fu- has assumed diat the causation runs from training to productivity growth. It might 
be argued diat when one is examining relationships for a typical worker diat firms hiring worken with very low 
initial productivity will find it profitable to provide more than avenge amounts of training. Consequemly, when 



T If training intensity in each of the odier seven quanen were identical to die first quarter's training intensity, 
die cost multiplier woukl be seven rather than two. The coma multiplier is significamly less dian seven because 
training investments in die later period are not perfealy correlated widi training investments in die fim quarter 
and becMie most employera report die tninmg period to be less dian 6 mondis. Given diese facts, die two for 
one ratio is an assumption diat magnifies the cost of die reported di ffer e nces in training intensity quite dmnaticaily 
and reduces calculated rates of return by a factor of three. 
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TaWc 10 

Soistfivlty of MsrfiBal Gro« Rates of Rcciirn Eitimatcs to Spcdfkataoo 



Formal 
Training 



Training 
by 

Supervisors 



Training 
by 

Coworkers 



Watching 
Others 



100 hrs 300 hrs 100 hrs 300 hrs 100 hrs 300 hn 100 hrs 300 hrs 



Typical Individual 



Linear 


11% 


- 3% 


23% 


10% 


45% 


32% 


38% 


25% 


Logarithtnic 


38% 


15% 


46% 


24% 


85% 


63% 


113% 


90% 


Pamcular Individual 


















Linear 


15% 


- 3% 


17% 


- 1% 


43% 


25% 


43% 


25% 



Tabic? 

Typical bdividiul 



Logariihrnic 


118% 


54% 


99% 


48% 


112% 


53% 


128% 


58% 


Linear 


43% 


16% 


41% 


16% 


48% 


18% 


50% 


18% 


Paiticular Individual 


















Loganthmic 


156% 


68% 


109% 


52% 


130% 


59% 


146% 


64% 


Linear 


46% 


16% 


38% 


13% 


47% 


16% 


46% 


16% 



^^^^^^''-^Pot^ites of letum to increases in the intensity of training at two diffettni lewis of 

Uie tiist qum on the job. Houriy coit facton are aswmed to be 1.8 for foraul training. 1.5 for training by 
S?r^Jil2L?^u^"*'°*^ »^ W*" productivity growth over 2 years 

^ i!f^I^ ■ «^ ^nP«>d«wwiVg««wth of a pmicuUr individual during the 

•» '^SSrUHJ^'^^^ ^ *^'^^ » calculated by multiplying the houtly cc«t factor 

2l^-.v2l^^ ^"ISa^ "VS" cakulaicd by taking the derivative of the estimated regression 
S2?^!!!J?2l!lJI!i??* * to hours of the specifled kind of training, thm multiplying by 2000. 

»J^T^J^^?^-^. ^f***," « by the duration adjusted cost factor. As an 

e«mp* Of the calcutooon, the formula for formal OIT ushng the coefTnems from the linear model in table 4 
JPSJ??^*??^ <^ 300 hours was ai 'bllows: 

rSSJJ ■ SK^II!?'-**^ ' ' - -.0256 and the coworker tr»ning foimuU is: 

^S?^ 'JSS:^^*^^^^ ' •3'^- ""^ coefficients mu«SXided by 100 «vl 10000 in 

iiaining) The GROR estimates presented in the secotKl panel assume that the 
S^f (te ztto. out the 5th anC 7th icmu of equation 3) and that aU of the training received 

2. TiPSt^SSa^ ^ mfoimal training by supervisors, the fotmuU is: 

^ ^■^I^'^^*"if^^!^J^^ « •(••"3 +.0064»4.605»2)»2000J / (100«3) -.4176 at T-lOO for 
I^/'^SSSJSS!!* ^* ^ wucimi others, the formuU is (b. + 

JtlzIlT^L^??*'^*''**" factor) whidi is ((.003 + .013»S, +.0064»4.605»2)»2000J / (100«3) -504 
^^aS^^^Z^ and nunover mean that these cash nows do not have an infinite duration and shouU 
owrtore be canjwttl to the sum of the interest mic. the obsolescence rate and the mmover rate times the 
proportion of sbUs that are effectively specific to the firm. 
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inidal prodoctivky it not controlled, there may be stmuiieneity bias in our modefaL A second econometric problem 
that is likely to be effecting the resuhs is errofs in measuring training. Measurement error is probably biasing 
dovMi our esimaies of the effect of training on productivity growth. To tett for these biases, we estimated the 
model of piodiictiviqf growth using ins t m m em ed values of training ruber than the actual truning investments. 

Tlie X variables used in estimating the models predicting invesoneot in tnining in Table 6 «trt divided 
into two pans: those thac theoiy predictt directly influence productivity growth and those which l^^jeocc the cost 
of tnining without directly affecting rates of productivity growdi conditional on trainii^ The variables in this 
latter category were the number of aheroative employetSt dummies for industry, the growth rate of employment, 
the growA rue of sales, the number of employees at the establishment, the size of firm, the wage rue, a dommy 
for wage at or below the minimum wage, a dummy for temporary job, dummies for no probationary period, the 
log of kngdi of the probationary period, dummies for not knowing if there is a probationary period, a measure 
of the difRcuhy of firing a worker after the probationary period is ended, a measure of the importance of sentoricy 
in determining who is laid off, and characteristics of the local labor market These variables were used u 
instruments for the training variables. This involves mainuining the hypothesis that these variables influence the 
cost of training investments, and therefore, the level and composition of training without infhiencing the rate at 
which new employees learn. The X variables assumed to have direct hnpacts on productivity growth were 
dummies for oc cu patio n , the specific vocational prepaiaiion (SVP), and the general ed u cati o n al development (GED) 
that the Dictionary of OocuiMtional Titles (DOT) specified is necessary for the job, percent of work fbtce skilled, 
per ce nt of wock force who ate crafts woriccrs, the impor tan c e of vocational education in selection, cost of 
machinety, unionization, hours worked per week, and characteristics of the hires (ie., peroent under age 25), and 
an employer response that it is hard to find reliable unskilled workers. When outcomes for particular individuals 
were being rnodeled, the new hires* education, sex* and work exper i ence were included in the structunl model 

The itsuhs from a variety of spedficattom are reported ki Table 11. In mott cases, estimatmg by 
intxumental variables (IV) rather than OLS has the effect of increasing the magnitude of coef5cients but reducing 
their statistical significanoe. The IV results also reverK the sign of the coefficient on length of training. The fact 
that the IV estimations inaeaie rather than reduces the estimated effects of training intensity suggests that 
measurement error biases are mnre serious than simultaneity bias and lends support to our general conclusion that 
marginal ntes of return to empi jyer-provided training are very high. 

5. IMPACT OF TRAINING ON WAGE GROWTH 
The com and benefits of investments in an*die-job training are shared by employer and employee. This 
implies that jobs with a great deal of training will tend to have lower surtmg wage rates than wouU otherwise 
be predicted and higher wage rates once die trainmg is com pleted. In other words, jobs with a heavy trainmg 
co m p onc nt ^^eidKr beoaise it requires great skill or because the people being hired for it are completely 
inexperienced-will have higher noes of wage gn>wth dian other jobs. The more general the training the greater 
will be the share of tnir.ttig costs that is paki by the new employee and die greater will be tne resuhkig rate of 
wage growth. Skice some types of trakikig are more effective than others, some are more general than othen and 
some are more visible to odier esnpk>yets than oiherx, one wouU expea different types of trainuig to have different 
effects on wage growth. Are the impacts of different types of tnkikig on wage growth similar m pattern to their 
impacts on productivicy growth? Or, is the pattern of wage growth responses to different types of trakimg more 
influenced by the generality and visibility of the specifk: type of trakiing? 
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Table 11 

Comparison of OLS & InstniiiKtiCal Variable Estimates 
of tbc Impact of Traininf 



ProductivitY Growth 
(Linear) 


Training 
Intensity 
( W$ hrs.) 


Training 
Intensity 
Squared 
(10.000's) 


Log Weeks of 
Training 




OLS 

Typical Hire 


.112*** 

(9.3) 


-.012*** 

(6.5) 


(4.9) 


.142 


2SLS 


.333*** 

(3.1) 


•.034* 

(1.8) 


-.058* 

(1.7) 


.076 


Panicular OLS 
New Hire 
(1.2 Years) 

2SLS 


.107*** 

(8.) 

.423*** 

(3.6) 


•.014*** 

(6.8) 

•.058*** 

(Z8) 


.01 7*** 

(3.2) 

-.064* 
(1.7) 


.152 
.115 


Wage Growth 
(Linear) 










OLS 

Typical Hire 


(3.5) 


-.0023* 
(1.8) 


.0082** 

(Z3) 


.197 


2SLS 


.147* 
(1.9) 


..025* 
(1.9) 


.010 
(4) 


.181 


OLS 

Paiticuiar 
New Hire 
(1.2 Years) 2SLS 


.022*** 

(Z8) 

-.009 
(.1) 


-.0019 
(1.6) 

-.0039 


.0072** 

(ZD 

.048** 

(ZD 


.232 
.223 



* Significant at the 10% level (two-sided) 
Significant u the 5% level (two-sided) 
Significant at the 1% level (two-sided) 
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Tnese issues weie addressed by esdnudng wa^e growth counterptiu to the producthncy growth models 
presented in Tables 7, S and 9. The fim dependent variable studied was the log of the ratio of the ^*s ounent 
wafe to a woricer widi 2 years of tenure to the actual starting wage of a penon who had recently been hared for 
the position. Models predicting this variable concrol to the effects of wage inflation by inchiding the dale of hire 
and it*s square in the specification. The results are presented in column 4 of Table 7 and column 5 of Table 9. 

The second dependent vaiiable is die log of the rttio of the current wage mt (or most recent wage if diere 
has been a separation) and die starting wage rate to a particular new employee who was hired on average 14 
mondtt earlier. The models predicting due variable are preaemed in column 5 of table S, column 3 and 4 of Table 
S and column 6 of Table 9. The diird d e pe n d em variable is the difference in dollars and cents between die current 
(or most recent) wage raie and die starting wage rate of a particular new hire. These models control tenure of 
the worker on the date to which wages are leponed. The results of predicting this measure cf wage growdi are 
reponed in column 6 of Table 8. All duee models contain controls to die characteristics of die new hire, die 
occ up a ti o n , SVP, and GED of die job, percent of cralt workers and peicem of skilled workers at die firm, die cost 
of machinery used in die job, onionizatkMi, importance of vocational training in selection, peroemage of die firm^s 
work force under age 25, and reponed difficulty in finding reliable unskilled workert. 

The fint conchision that can be drawn from an examination of the wage growth resuhs is that training does 
have die hypodiestzed positive effea on wage growdL The effea is statistically significant in afanost all of die 
models. Comparisons of these coefficients widi die esthnates of die impact of training on productivity growth, 
however, reveal diat tnuning has a rmich smaller impact on wage growdi dian it has on productivity growth. In 
table S, an inaeaae in informal tnuning from 0 to 100 hours raises productivity of typical emptoyees by 13 to 15 
percem in ds lo gaildmiic model and 53 to 7.7 percent in die linear model, but raises wage rates by only .1 to 
2.0 peroeitt. A doubling of die lengdi of training raises productivity by 2.2 to 4.S perc ent , but wage rues rise 
only 0.7 percent" 

In Table S*s ksgarithmic models for a panicular indivkhial, doubling the lengdi of truning in cr eas e i 
productivity growth by 3.6 peroem and increases wage growdi by only ^ percent. Doubling die niensity of 
training* increases productivity growth by S percem but raises wage growth by only 1.1 percem. Pioductivity 
growth effects of training are also considerably greater than the wage growth effects in the linear models reported 
in cohmm 5 and 6. 

For findings such as diese, die fintt explanation diat comes to mind is that die training is specific ard die 
firm is paying most of its cosn and reaping moat of its benefits. Since skills are diought to be more specific at 
Urge companies, die fKt diat die gap between die pioductivity and wage effects of tnintng is largest at big 
establishments provides farther support for die skill specificity explanation. The problem widi diis explanation, 
however, is diat when empk>yen were asked whether die skills learned on dieir jobs were specifk to die fum, 
most reponed to die contrary diat die skills were useful at other firms. Funhermore, die generality of skilb taught 
has only very modest effects on die magnitude of the wage response to trainkig. When training is done by 
managen and die skills are reported to be entirely general, doubling training intensity raises productivity by 6.7 
percent but wages by only .S peroem in die togarithmic model reponed in columns 2 and 4 of Table S. In die 
linear model in cokmn 5 and 6 of Table S, doubling training raises productivity by 3 per c ent while increasing 
wage growdi by only .96 percent Analysis of data on die typical new hire produces very similar findinjp. These 



As wid) productivity growdi, estimation using tnstmmcntal variables increases die size of coefficients 
(probably becauae of die correction for measurement error in training) but decreases their statistical significance. 
In the IV modela wage effSects of mining are much larger dian die productivity effects, 
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pewJtt appear w comridia an impofttm predta^ 

growth should equal or exceed its impaa on productivity irowth. Even though employen claim the sidUs they 
m teaching are genenl, the labor martet is not treating there skilU as if they were general How can these 
puzziing results be esplained? 

One explanation of the phenomenon U that diffetent finns lequire different mixes of genefsl skills. The 
fimi that docs the training concentnttes on thore sicslU it needs the most* some of which may not be as hifhly 
valued by akeinadve empioyen. Skills that wouW be highly vakied by an alternative employer may not be taught 
because odiers on the staff already fulfill ihat function. As a result, the package of general skills thac wofken 
devek>p are ahvays more valuable at the training ftmi than at odier firms even when each individual skill is 
coneoly peiceived to be urefUl elsewhere. 

A second reason why the market behaves as \f general skills are effecdvely spedfic to die firm is that 
other emptoyers will fenerelly be ignoram of the cxaa chamoer of a new hire's general skills and, consequently, 
will often not assign the worker to a job that puts die skills to wock. Even when a worker's next job makes use 
of die general skills learned, there is no guarantee that new hires widi better dian avenge skills will be offered 
cofivarably higher a«y wages. These phenomena have die effect of transfonning some skilU which are 
technically general into skills which are cfteoively specific to die firm. To die extent ttaining is effectively 
spedfic wages will rise more slowly dum productivity net of training cost (Bishop and Kang I9g4, I9gg). 

Suppott for diis signalingArisibiltty explanation of die gap between productivity and waiee rare effects of 
training comes from comparing die gaps for specific types of traintng In table 8, all forms of triining had 
roughly equal effects on productivity growth. For wage growUu however, formal training bm much laiger effects 
dian odier forms of tiiining and OJT by co-workers has no effect. Apparemly, formal training is less spedfic to 
die job and more visible to die employee and odier cmptoyew, and thus workers are more wUling to contribute 
to its co«L Tlic tmpoitanoe of OJT provided by co-worken is appattmly underestimated by aU concerned, die 
employee, die supervisor, and other cmpk>yen. 

The diird reason why general training masquerades as specific training is die inability/unwillingness of most 
young workcn (die ones who have die greatest need for genend truning) to finme large amounts of general on- 
die-job training. Most of diese worken are Ik)uidity constreinedMhat is diey are unable to shift as much 
conMinption from die future into die presem as diey woukl like because diey have neidier assets which can be 
depkiod nor access to credit at reasonable terms," Half of househokls headed by someone under die age of 25 
have less thm $746 in financial assets and 19 percent have no financial assets at alL Half of househoMs headed 
by someone between 25 and 34 have less dian $1514 in financial assets and 13 percem have none (Survey of 
Consumer Hnances 1984). Subsidized or guaruneed studera loans are not available to finance on-^he-job tnining 
and banks will not lend money for diis purpore widiout cotlMraL Borrowing against die equity in one's home 
is a possibility fbr some but only 34 pereent of househokls wkh heads under die age of 35 own a home and many 
of die houm have been owned for only a short while, so die equity diat can be borrowed against is smalL Even 
with collareral, die loans available to indivkiuals usually carry higher intesest rates than diose charged busnesaes. 
Snidies of die willingness of consmen to substiture cons u mption over time have ail concluded diat die 
imertemporil elatticity of substitution is no higher dian one and most studies conchide it is .5 or bekm (Friend 



Bcckercleariyrecognizeddreexistenceofliqukltty constraints in his 196^ "Since empkiyer spedfic 
skilU are pan of die intangible assets or good will of firms and c«i be offered as collarenl akxig wkh tMgible 
assets, capital wouU be more readily available for spedfic dian for general investments (p.42).** He did not, 
however, explicitly analyze how such constraintt -^ight effea die prediction a of his model 



4>) 
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and Bluine 1975; Hall 1988; Hubbaid and Judd 1986). A substitution elasticity of S implies that reducing a 
liquidity conttnined wocto's wage by one half (in order to pay for general training) roughly qoadniples the 
woitocr's maifina] utility of consumption. Such a worker would be willing to give up four dollars of futuit 
income in return for one dollar of current income. The liquidity constraint phenomenon has little effect on the 
wage profile of jobs requiring no general training and which, therefore, have a fla& productivity profile. Where 
significant general training is occurring* however, it comes into play and may result in an employmenc contract 
in which the employer shares die coats of general training (Click and Feuer 1984; Fdier, Click and Desai 1987). 

i. IMPACT OF TRAINING ON TURNOVER 
One woukl expea more productive workers to be more likely to be promoted and less likely to be 
separated invohmtarily. Conaequendy, the amoum and nanire of training that is typical at a flmi shouU infhience 
nmKyver. To test this hypodiesis, models were estimated predkrttng the actual tenure, probability of a dismissal, 
probability of a quit and probability of a promotion of panicular new hires. Controls were included for die log 
of potential tenure and its square, background chancteristics of the individual worker, and characteristics of the 
job, the firm and the local labor market 

The training variables were specified so u to allow a test of diiee hypodieaes. The fust hypodiesis was 
that a policy of providing greater amounts of training lowen turnover and increases the propensity to promote new 
hires. The second hypodieaes was that diU effea would be strongest at the larger firms where training hu larger 
effects on productivity. The diird hypotheses is tfiat because formal training is more visible to the firm providing 
the training, the employee, and other emptoyent, it tends to raise die quit rate, reduce die dismissal rate, and raise 
the promotion rate more dian odier forms of training. 

The results are presented in Table 12. Establishment size was scaled as a ratio to its geometric mean of 
18.5 before being logged and intencted widi training intensity. Consequently, die coefficient on truning intensity 
estimates die magnitude of die training intensity's impact on mmover for establishments widt about 19 workerL 
Suiprisingly, diere is no statistically significant effects of either die Icngdi or intensity of training on expected 
tenure or rates of dismissal or quitting at die small estabiiichments that predominaie in the sample. There is a 
statistically significant interaction between establishment si/e and training intensity, however. At larger companies, 
a higher training intensity for typical workers is associated widi longer tenuie. At small companies, die reverse 
association exists. Effects are very small, however. A doubling of training investmem raises expected tenure by 
only 1.3 percem at a company widi 200 employees and lowers expected tenure by only 1.7 percent at a company 
widi 2 employees. In dieae results, we have still anodwr reason why large companies typically make greater 
investments in iiaining dian small companies. 

The hypodieses diat formal training woukl have larger effects on turnover dian odier fornis of training is 
supported by die data. For quit rates, diere is a statistically significant difTerence between die impact of formal 
and informal types of training. Point estimates imply diat informal training reduces die quit rate and dut formal 
training increases die quit rate. This lends suppoti to our hypodieses diat formal training is bodi more useftil at 
odier firms and more visible to odier empk)yeni and diat infoimal training is either in skills specific to die firm 
or invisible to other enqiloyenk 

The training provkled to typical new hires ha.N a much more significant impaa on promotions dian it hu 
on mmover. At a company widi 19 employees doubling (he amount of training raises promotion propensities by 
3 percentage points. There is a significam imeraction with esublishmem sixe. If die establishment has 200 
employees, doubling training intensity raises promotion propensities by 4.6 percenuge points. 
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Table 12 

IMPACT OF TRAINING ON 
TURNOVER AND PROMOTIONS 



Log Invoiuntaiy 
Training Tenure Separation Quit Promotion 



Log Length of Training 


.011 


.004 


-.007 


.004 




(LI) 


( .6) 


(LO) 


( .4) 


Log Intensity of Training 


-.002 


.004 


-.006 


.040* 




(.1) 


(.6) 


(.7) 


(3.8) 


Interaction of Training 










Intensity With: 










Establishment size 


.009* 


-.004 


-.005 


.010* 




(1.8) 


(L3) 


(1^) 


(2.1) 


Share formal training 


.014 


-.011 


.017* 


-.001 




(LI) 


(L3) 


(1.8) 


(.1) 


Share GIF by co-v^orker 


.004 


-.006 


.004 


-.015 




(.3) 


(.8) 


(.4) 


(L2) 


Share watching others 


-.007 


.009 


-.005 


-.010 




(.6) 


(1.3) 


(.6) 


(.9) 


R Squared 


.658 


.050 


.049 


.108 



* Significant at the 10% level (two-sided) 
Significant at the 5% level (two-sided) 
^* Significant at the 1% level (two-sided) 



7. IMFUCATIOfiS OF EMPIRICAL FINDINGS 
FOR THE HYPOTHESIS THAT 
AMERICANS UNDER-INVEST IN ON-THE-JOB TRAINING 

The major findinp derived from the m\ym of the dau on new hire tnunkig may be summariied at 
fdlowr 

* TraMif ntvesnnents in new hitcs are substantial even for jobs that are gcncnUly considered 
unskilkd. 

* Formal tramuig provided by specialized training personnel accounts for only a small portion of the 
truninf received by new hires. 

* Productivity rises substantially during the fim year on the job. 

* To fin jobs requiring a great deal of on-the-job training, employers prefer applicants who have 
previous relevant woric experience, who are well edtyamd and who have vocarional training in a 
relevant field. 

* Laife establishments invest more in the tnuning of their new hires dian small and medium sized 
estaUistaneaB because (1) they have lower nimover* (2) they have better access to capital marioets, 
(3) the marginal predua of an hour of training rime is higher at laige establishments and (4) 
training lowers nimover more substantially at large establishments. 

* The elasticity of demand for tnuning is below unity. 

* When it is a binding constraint, the minhnum wage lowen training investment ^ ro ughly 17 
percent during the fvm 3 months on the job and producdvity growth by 5 to 10 percent 

* Infbfmal training by c owo ifcen and training by watching odters do the job appear to have a higher 
benefit coat ruio than informal training by management 

* Estimates of raies of renim to tnuning derived from this dau should be treated with a great deal 
ofcMtion. fkytffbcku^ marfuial rata cf retmt to trains 

* The es tima te d benefit cost rario for fonnal training depends on how the model is s pecif ied. The 
product^.vity giowth effects of fbnnal training are bigfer at targe establiadimems. Formal training 
hat siyiifinncly laifer effiecta on wage grewth than infomiai training. Formal ntther than infonnal 
training significantly increases the woricer*s propensity to quit Fomat trainmfs tendency to have 
latter ^eets on wage growth and quit rates than informal training probably results from the fact 
that formal trutmng is better signaled to the labor market. 

* The repotted generality of training has no significant effects on its marginal productivity or on the 
effects of training on turnover. 

* When training is leponed to be highly general, training has a larger effea on wage growth dsan 
when training is reported to be specific Nevertheless, avining that is reported to be entirely 
general has nmch larger effects on proaacHvity growth than wage growth implying that the labor 
market treats this training as fit were at least partly specific to the firm. 

These tesuks provide suppoct fbr the view that woricen do not pay the full costs of general training and 
do not receive wage increases equal to the full productivity effectt of general training. They also lend wppon 
to our hypothesis that die outcomes of training, paniculariy infomiai training, are pooriy signaled to die labor 
maricet BecauK other employefi are unaware of its exsa character and unable to assess its quality prior to 
making hiring de clafana ; training diat is technically general often becomes effiecrively specific to tJie firm and 
employeis chooae to share the costs and benefits of inv cAin i tnu in general training |sec Bishop and lUng (1984, 
19St) Ibr a foimal proof of diis staiememl. The ttcond hypothesized reaaon why shared financing of general 
training may be in die joint inteitst of employees and employee is die fact diat young workers are typically 
liquidity toi trained while empkiyen are not 



If thttc conclusions are tnic, turnover becomes a moce impoctam detenntnam of tnming i n »e >u» e nu than 
pitviously thought In the standard model* turnover propensities influence the amount of specific tnimng supplied 
but not the amount of fenenl training undertaken. However* if employers finance some of the costs of fcneral 
training (or general and spedlic training are joint products of the same training activity)* woricer*s with high 
turnover propensities are likely to find it hard to obtain jobs that offer general as well as specific training. For 
those widi less than one year of tenure* die probability of «iying at die finn for at least 12 additional mondis is 
over 80 percent in die United Kingdom* 76 petccnt in Japan but only 41 percent in die US (OECD* 1984* Table 
33 and 34), The high rates of turnover in America* dien, help explain why investments in bodi specific and 
general on^he>job training of new hires arc lower in this country du« in Japan and Cermany. 

One impoftant reason why turnover is so high in die US youdi labor market is job shopping and tryout 
hiring. When die maach is fust arranged* bodi die employer and die job seeker are pooriy infocmed about each 
odier* so they spend die first months learning abou each odier and, if diey do not like what diey discover* diey 
tcnninaae die relationship. If diey knew more about each odier going into die match* diere would be fewer 
surprises* fiewer quits and fiewer dismissals. There are good reasons why try out hiring is so prevalent in die US. 
There are major institutional banien to die free flow of infonnation about job applicants-such as EEO testing 
guidelines* die failure of high schoob to send out transcripts and die direat of law suits if bad recommendations 
are gtven-diat do not exist in odier countries. German and Japanese employers are much more careful in dieir 
selection of bhie collar and clerical empk>yees dian American employers (Rosenbaum arv! Kariya 1987; Koenig 
1987). 

A second reason why turnover is higher in die US is diat dieie are fewer legal and comrMial obstacles 
to Uyoffc in die US (Sengenberfer 1985; Flanagan 19W)." Thiidly* nmiover appears to be less cosUy for young 
Americm worieen dian for y<wng Gemian and young Japanese worioers. It has already been noted diat specific 
tnintttg is moie extensive in Japan* and die Ion of diese investments is a disincentive to turnover. Trmsition 
com also discoursfe turnover (Bishop and Kang 1988) and diere is reason to be^ 

across countries in die magnitude of dieae tnuisition costs . In some couuiies* quitting or being lakl off does 
serious damage to die woricer*s reputation and die likelihood of finding anodier good job. The best Japanese 
empk>yeis hire straight out of high school and are said to discriminaie against diose with work experience. The 
reverse prevails in die US. Quitting appears to be much less stigmatizing in die US dian in Japan particulariy fx 
young worfcers- 

In Gennany* die apprenticeships have a dtree mondi probationary period during which eidier party ma; Tt 
out of die contraa widiout serious consequences. Neverdieless, only 5 percent of apprentices change cmpteyers 
during diis period. An apprentice who quits his apprenticeship after the probationary period will find it very 
difficult to get anodier one. As a result* about 95 percent of dioK who finish die firtt 3 mondis of dieir 
apprenticeship stick widi it for die full diree years and pws die perfbrmance exam dut comes it d-^ end. While* 
apprentices are not subjea to Uyoff when diere is slack worit* journeymen are. Who is laid oiT is often baaed 
on job perftacmance not seniority*. so being laU ofT is more stigmatizing dian it is in die US. To protea 
dwmseWcs from diis stigma* German workers bargain for employment contracts which reduce die probability of 
layoff^ by front loading compensation and mandating severance pay. 



. Flanagan aigues diat die increasing number of wrongful dtschaige cases being won by plaintifh widi large 
jm twaids has sipiificandy raised die risks and costs of dismissing woricers in die US. This nay bu die case 
for senior empk>yees but such cases are aeklom bmught when die dismissal comes in die tat two years of 
emptoymem. Rates of turnover of worfcen widi more dian 5 yean of tenure do not appear to be apmciably 
higher in die US dian in Europe (OECD 1984) 
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The teR5^ is lower turnover, a hifher payoff to employer investments in specific and genenl tiaimnf, 
fitaier mining investment and, as a result, strong productivity growth. Mincer and Higuchi (1988) cooectiy point 
out dut omtion also nais in the opposite diieoion^igh rates of investment and technological progress increase 
the returns to training and raise the disincentives for turnover. 

An examwation of equttions 11 and 12 suggest a number of additional reasons for the relatively low level 
of oiMhe*job tniaing investment in the United States. The most obvious explanation of the heavier investment 
in training by Japanese c o tpoc ati on s is the very low costs of capital they face. The faa that Japanese cor* wies 
operating in the US spend moie on training than American companies in the same industry provides fimher sup^ ^ 
for this hypodiesis (Mincer and Higuchi 19W). A second possible explanation is diat JapMWse and Gemian 
woften aic better educated and consequently faster learners (ic. P*(I) is higher in Japan). A diird explanation is 
the minimBm wage which pievcnts unskilled American woricen from offering to pay for general training by 
accepting a sulMninimum wage dunng the training period. 

A fourth reason for the contrast is the lack of a strong apprenticeship system in the US. The stan da rrfiT ft rt 
cunicuhnns and the proficiency exam at the end of the apprenticeship mean that the quality and nature of the 
training is well sipiaied to employers in Germany, Switzerland and Austria. The result is that the worker can 
count on benefiting firom doing a good job in their apprenticeship even if the training employer does not keep 
dwm on. Since the ftmne payoff is certain, German apprentices are willing to start out at a wage that is only 
about one-quaner of the wage diey will be able to command at the end of the appientKeship. If the apprentices 
were adults, they could not affocd to accept » low a wage. They are, however, teenagers who because they live 
at home are heavily subsidrsed by their paiems. Consequently, the liquidity constnunt that is such a barrier to 
heavy investments in general training in the US is much less of a problem in Germany. 



45 



97 



BIBLIOGRAPHY 



Becker, Gity. *lnvestment in Human Capital: A Theoittical Analysii.'* Journal 
of Pnlifical Egfmnmy, voL 7a No. 5 piX October 1962, 9-50. 

Bishop, John. "Job Pferfonnance, Turnover and Wage Growth." Jftuma! flf lahor RconfTtntCTr 
Vol. 8, Na 3, September 1990, pp. 363-386. 

Bishop, John and Kang, Suk. "On-the-Job Trainins/ Sorting: Theoiy and Evidence** National 
Center for Research in Vocational Education, Ohio State Univeisity, 1984. 

Bishop, John and Kang, Suk. "A Signaling/Bonding Model of Employer Finance of General 
Training." Center for Advanced Human Resource Studies, ComeU University, Idiaci, New 
York, 1988. 

Bishop, John; Hollenbeck, Kevin; Kang, Suk and Willke, Richani Traininy and Htim^n rapttal 
pQ<™rio" Columbus: The National Center for Research in Vocational Education, The 
Ohk> State Univetsity, 1985. 

Beuer, M., Click, H., and Desai, A, "Is Firm-Sporowftd Education Viable?" Journal of Economic 
Bghavior and Qfyantyarinn Manch 1987, Vol. 8, Na 1. 

Flanagan, Robert. T-abor Market Behavior and European Economic Growth." paper prepared for 
conference on Impediments to European Economk; Growth, The Brookings Institution, 1986 

Friend, Irwin and Blume, Marshal. "The Demand for Rfeky Assets." American Economic Review . 
Vol 65, December 1975, pp. 900-922. 

Garen, John. "Empirical Snidies of the Job Matching Hypothesis," in Ron Ehrenberg ed., ReseaitA 
in r ^hnr p;»A.t^mi^ voL 9, Grccnwich, Conn.: JAI Press, 1988. 

Click, Henry A, and Feuer, Michael J. "Employer-Sponsored Training and the Governance of 
Spediic Human Capital Invesnnents." Ouafteriy Review of Economict and BiKin^t. Vol 
24, No. 2, Summer 1984. 

Hall, Robert. "Imertcmpoiil Substitution in Consumption." Journal of i>Qlitigal EcMomv. Vol. 
96, No. 2, April 1988, pp. 339-357, 

Hashimoto, M. Ttrm-Specific Human Capital as a Shared-Investment." Anmcan Economic 
BcdCK. 71, na 3, March 1981, pp. 475-48Z 

Hashimoto, M. "Minnmim Wage Effects on Training on the Job." American Economic 
BadOL Vol 72, No. 5, December 1982, pp. 1070-1087. 

Hollenbeck, K., and Smith B, Tlie Influence of Applicant*' PAt^tin^ ^>i d Sldlk on Empiovihtlity 
Atirtimenii by PmpinY*>w- Columbus: The National Center for Research in Vocational 
Educacian, The Ohio State University, 19K4. 

Hollenbeck, Kevin and Wilkie, Richani, The Nature and Impact of Trdning: Evkknce From 
The Curretit Population Survey." In Training and Human Capi tal Farmarion . edited by 
John Bishop et al.. The National Center for Research in Vocational Education, The Ohio 
State University, July 1985. 

, Hubbaid, R. Glenn and Judd, Kenneth L "Liquidity Constraints, Fiscal Policy and Consumption." 
Brookings Paneri on R^mic Aaivity. 1986, » 1, pp. 1^. 

Hunter, John E; Schmkit, Frank L and Judicsch, Michael K, Individual Diffcfgnces in Output 
as a Funetion of Inh romplexi?v, Michigan State University and Department of Industrial 
Relations and Human Resources Univenity of Iowa, June, 1988. 

Jaikumar, Ramchandnn. "Pbstindustrial Manufacmring.** Haivanl Bmines« Review . November- 
December, 1986, pp. 69-76. 



S8 



Koenif. Riduid Toyotai cakes Pauns and Time, Filling Jobs at its Kentucky Plant" Wall Stitti 
kmsL December 1 1987, p. 1. 

Koike, Kanio. "SkUl Foraiadon SyAents tn the U^. and Japan: A Comparative Study." The 
Ecqnomic Analv<it of ^ Up^f^ rr,^ edited by M. Aoki, New Yortc Qaevier Sconce 
Publiaben B. V.. 1984. pp. 47-75. 

Koeai. Yutaki. "Japui's Economx: System-Will It Changer seminar presenotion, Depanmem 
of Eait Att« Studies, Cornell Univenity. April 26, 1989. 

Knfiak, John P. Tralnint md the Amomobile Indmtyy! Inremariflnai Compamoni . Contractor 
Repoit prepared for the Office of Technology Assessment under contiaa N3-1910, Ftb, 



Lcighion, Linda and Mincer, Jacob. "EfFccts of Minimum Wages on Human Capital 

I^ocmation." in Th» Pivi«Tpiicg of t^pl Mtntmtim Wagg^ edited by Simon Roctenberg, 
Washington DC American Enterpritt Insitiute, 1981. 

Umbrecht, Joseph H. and Hayes, Robert H. -Germany's Worid- Class Manufactuieii." Haivaid 
fiusincaLBfi^ifiX. November-December, 1982, pp. 137-145. 

Mincer, Jacob and Higuchi, Yoahio. "Wage Stnictures and Ubor Turnover in the U^. and Japan." 
The Journal of the fntwrwional and lap^ neae Economy. KyoCO and Stanford, 1988. 

Noll L, Bekht U., Boll G., Mafcher W. and Wicdethold-Fntz S. Nettakotten der Betrieblichen 
Ber Ufsbsktog Schriften Bcntfsbildungsfonchung, Band 63. Beuth Verlag GMBH, Berlin, 



OrganiiaUon of Econcia.-; Cooperation and Development Emplftymgnt Outiftftk pans; QECD, 
Scpttmbcr, 1984, Chapter 4. 

Pusons, DonakL "Wage Detemiinadon in the Post Training Period." Pathways to the Futmg- 
VoL 7, Chapter 7, Cemer for Human Rcwuice ReMaidi, Ohio Stale Univeisity, 1985. 

Salop, Joanne and Salop, Steven. "Self Selection and Turnover in the Labor Market" Ouarteriv 
Journal of Rmnr^y^ VoL 91, November 1976, p. 619-627. 

Sengenbetfer, Werner. "Job Sccurity-Gcnnany." unpublished paper, OECD, 1985. 

"Survey of Consumer Finances, J983." F=^deral R««ve R».»i>rin Vol 70, September 1984, p. 686 
and December 1984, p. 863. 

WekkrhoW-Fritz, Susanne. Is There a Relationship between Cost of In Company Vocational 
2^wig and die Offer of Training Places in the Federal RepoblK of Germany." Social 
Basa: SuPDlmag on Youdi Pav and Emploven' Recniitmim t Pnct\as for Young Pteopie 
in tht Commuoto, Commission of die European Communities, Dttectorate-Generaks for 
Emptoymem, Social Aflain and Education, 1985. 



Copies of this reprint may be 
requested directly from tne author. 

For a complete Hstof books, 
pamphlets, and other material 
published by the ILR School, 
call or write for a 
free publications catalog. 

ILR Press 

School of Industrial and Labor Rolations 
Cornell University 
Ithaca, NY 14853*3901 

607/255-2264 





This article is reprinted 
with permission from 

Market Failure in Training? New Economic Analysis and 
Evidence on Training of Adult Employees 
© Springer-Verlag Beriin Heidelberg 1991 



